because the subject had no symptoms but the parasite had been detected in the bone marrow (Pineda et al. 1998 ). Data of the Samples Used and the Overall Results of the Smears, After peripheral blood had been obtained from the vein and placed Cultures, and PCR-ELISA in a tube with anticoagulant the procedure followed consisted of (1) PB whole Protocol PB/morphine inserting an insulin syringe containing 0.2 mL of a morphine solution at 2% (Laboratorios Sera-Pamies, Barcelona) into the tube containing Animal blood. This is the morphine solution normally used in hospitals. Blood was aspired until it could be seen entering the embolus of the syringe. Case No. Sm Cu PCR Cu PCR Sm Cu PCR The syringe contents were then discarded into a container with bleach. 1-APA ND Ng P Ng P Ng Ng P (2) A small amount of physiological saline (100 L) was drawn into 2-AS P Ng P Ng P Ng Ng P the empty syringe that still contained traces of blood (both in the 4-IMC Ng Ng P Ng P Ng Ng P embolus and in the needle). (3) This saline solution was injected 5-JLAG ND Ng P Ng P Ng P P intraperitoneally into a laboratory animal. Steps (1) and (2) were repeated and the solution was inoculated into EMTM to observe growth Note. PB, peripheral blood; Sm, smears; ND, not done; Ng, negative;
of Leishmania.
Steps (1) and (2) were repeated and PCR-ELISA was P, positive; Cu, culture.
applied to detect the presence of DNAk of L. infantum. From now on this protocol is referred to as PB/morphine. The medium used for parasite culture was EMTM (Evans et al. 1989) supplemented with bovine fetal serum at 20%. This medium intravenous drug users who share needles. When a drug addict with was inoculated with samples of PB/morphine and macerated spleen of HIV-1/L. infantum coinfection injects himself in the vein with an insulin inoculated animals. Samples were considered negative after a minimum needle and syringe, a small amount of blood enters the needle/syringe.
follow-up of 1 month. The laboratory animals used were balb/c mice If this needle is reused by another drug user, in addition to the drug from the Animal Department of Granada University for the cases he will also be injecting himself with a small amount of blood from 1-APA, 2-AS, and 5-JLGA and hamsters for case 4-IMC. These were the previous user and possibly with L. infantum. In this study we inoculated intraperitoneally with samples of PB/morphine. After 2 attempted to reproduce this procedure but with some modifications to months the animals were sacrificed and the spleens removed. Direct meet ethical criteria. Therefore, in our experimental procedure (1) we examination, culture, and PCR-ELISA of this organ were carried out only introduce the needle once in the cubital vein of the coinfected to detect the presence of L. infantum. Animals inoculated with physiosubject to extract a blood sample and (2) the demonstration of logical saline solution were used as negative controls. For PCR-ELISA L. infantum transmission by syringe is done in laboratory animals a technique based on partial amplification of a DNAk fragment specific (balb/c mice or hamster).
for L. infantum was used (Gramiccia et al. 1992) followed by hybridizaHuman visceral leishmaniasis cases were used to demonstrate tion with an internal oligonucleotide probe (Martin Sanchez et al. bloodborne needle transmission of L. infantum. The subjects used were 2001). This was applied to the total sample of PB, PB/morphine, and four drug addicts diagnosed with HIV/Leishmania coinfection before the suspension of the spleen of inoculated animals. Human, hamster, starting the treatment for Leishmania who had all given their written and balb/c mouse genomic DNAs were used as a negative control. consent. From these individuals, 5-10 mL of blood was extracted from PCR-ELISA gave positive results for all the whole-blood samples the cubital vein and supplemented with anticoagulant (EDTA). These and when these samples were submitted to the protocol described (PB/ corresponded to cases 1-APA, 2-AS, 4-IMC, and 5-JLAG that appear morphine) (Table I ), but the cultures of the four peripheral blood in Tables I and II ; the blood of all four subjects was positive for L.
samples undergoing the PB/morphine protocol were negative. In the infantum by PCR-ELISA and amastigotes of Leishmania were observed animals studied, PCR-ELISA also gave a positive result for the spleen in the bone marrow of all of them after Giemsa staining. Leishmania suspension of some of the laboratory animals inoculated according to amastigotes were also observed in the peripheral blood of the 2-AS the PB/morphine protocol of the four cases studied: 17 (35.4%) positive sample. Clinically, cases 1-APA, 2-AS, and 5-JLGA present symptoms animals of a total of 48 inoculated with the PB/morphine protocol. characteristic of visceral leishmaniasis: fever, pancytopenia, and hepatosplenomegaly. Case 4 was classified as a subclinical leishmaniasis These results are much higher than those obtained by cultures or smears 0  16  0  17  0  5  0  10  0  48  Cu  0  16  0  17  0  5  1  10  1  48  PCR  7  16  6  17  2  5  2  10  17  48 Note. ϩ, number of animals positive to Leishmania infantum; T, total number of animals inoculated; Sm, smears; Cu, culture.
( Table II) . The culture of the spleen suspension of the animals studied Ashford, R. W. 2000. The leishmaniasis as emerging and reemerging zoonoses. International Journal for Parasitology 30, 1269-1281. was positive for 1 of the 10 balb/c mice inoculated with the PB/ morphine protocol of sample 5-JLAG, whereas all smears were negaCampino, L., Santos-Gomes, G., Pratlong, F., Dedet, J. P., and tive. The 10 animals used as negative controls gave negative results Abranches, P. 1994. The isolation of Leishmania donovani MONfor PCR-ELISA, cultures, and smears.
18, from an AIDS patient in Portugal: Possible needle transmission. The present work demonstrates that Leishmania can be transmitted Parasite 1, 391-392. by needles. Application of the protocols designed to samples of PB showed that the small amount of material remaining in the syringe Chicharro, C., Sirera, G., Ares, M., Sans, A., Videla, S., and Alvar, J. 1999. Is Leishmania infantum zymodeme Mon-253 involved in an embolus and needle could contain a sufficient amount of Leishmania to produce infection in experimental animals. All cultures gave negative outbreak among intravenous drug users? Transactions of the Royal Society of Tropical Medicine and Hygiene 93, 385-386. results when submitted to the PB/morphine protocol, probably due to the very small number of parasites present in the blood. However, Desjeux, P. 1999. Global control and Leishmania HIV Co-infection. PCR-ELISA gave positive results for all these samples, confirming
Clinics in Dermatology 17, 317-325. transmission of the parasite. The results from laboratory animals confirmed that (1) the parasites were transmitted, (2) they established in Evans, D., Godfrey, D., Lanham, S., Lanotte, G., Modabber, F., and Schnur, L. 1989. "Handbook on Isolation, Characterisation and Cryothe animal, producing infection, and (3) PCR-ELISA is a much more sensitive detection method than smears or cultures.
preservation of Leishmania." World Health Organisation, Geneva. Of the four cases studied, three had never been out of Spain, meaning Gallego, M., Pratlong, F., Fisa, R., Riera, C., Rioux, J. A., Dedet, that the Leishmania detected must almost certainly correspond to L.
J. P., and Portús, M. 2001. The life cycle of Leishmania infantum infantum (Martin-Sanchez et al. 1994 , 1996 Jimenez et al. 1995;  MON-77 in the Priorat (South of Catalonia, Spain) involves humans, Pineda et al. 1998; Gallego et al. 2001 Therefore, in this work transmission of L. infantum by needles/ Gramiccia, M., Smith, D. F., Angelici, M. C., Ready, P. D., and Gradoni, L. 1992. A kinetoplast DNA probe diagnostic for Leishmania insyringe is confirmed. However, the degree of parasitization of the sample seems to affect establishment of the infection. When we applied fantum. Parasitology 105, 29-34. our protocol to the bone marrow sample in case 5-JLGA, the three Jiménez, M., Ferrer-Dufol, M., Cañavate, C., Gutierrez-Solar, B., animals used (balb/c mice) were positive for the smears, cultures, and Molina, R., Laguna, F., Lopez-Velez, R., Cercenado, E., Dauden, PCR (results not shown). This difference can be explained by the E., Blazquez, J., Ladron de Guevara, C., Gomez J., de la Torre, J., greater degree of parasitization by Leishmania of the bone marrow Barros, C., Altés, J., Serra, T., and Alvar, J. 1995. Variability of compared to the blood (WHO 2000) . Another factor that could influence Leishmania (Leishmania) infantum among stocks from immunocomtransmission and establishment of the infection is the type of drug promised, immunocompetent patients and dogs in Spain. FEMS used by the addicts. We used morphine at the concentration normally Microbiology Letters 131, 197-204. used in hospital practice. However, addicts often use a form that is adulterated with other products such as vinegar or lemon juice or higher Martin-Sanchez, J., Morillas-Marquez, F., Sanchis-Marin, M. C., and Acedo-Sanchez, C. 1994. Isoenzymatic characterisation of the etioconcentrations of morphine than that used here. These factors have not yet been studied and could influence the viability of parasites.
logic agent of canine leishmaniasis in the Granada region of southern Spain. American Journal of Tropical Medicine and Hygiene 50, 758-762.
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